In the course of a systematic study on the constituents of amphibian skin active on vascular and extravascular plain muscle it soon became manifest that the skin of amphibians could represent an enormous store-house not only of biogenic amines (imida zole-, indole and phenyl-alkylamines) but also of highly active polypeptides.
Suitable amounts of the extracts were freed from methanol by distillation at 40 45°C immediately before use. In the case of paper chromatography the material was also treated, before application on paper, with petroleum ether, in order to remove fats.
Paper chromatography : After having been conveniently concentrated (1 ml liquid= 1 3 g dry skin), the extacts were submitted to ascending paper chromatograp'.hy using Whatman no. 1 paper. The two following solvent mixtures were routinely employed:
n-butanol : acetic acid: water (40: 10: 50) and n-Dutanol : 25% methylamine (80:30).
Paper chromatograms were sprayed with the following developing reagents: (a) 0. Bradykinin-like polypeptides may be considered, at least provisionally, those which, like bradykinin, (a) potently stimulate the guinea-pig ileum and even more the rat uterus, (b) depress the rat duodenum, (c) are inactive or nearly so on the rabbit colon, and (d) are inactivated by chymotrypsin, but are resistant to trypsin. Bradykinin-like polypeptides have so far been found in a number of Ranae and Phyllomedusae.
Eledoisin-like polypeptides are in their turn characterized by (a) a potent stimulant action on the rabbit large intestine and the guinea-pig ileum, (b) a potent hypotensive action in the anesthetized dog, (c) a negligible activity on the rat uterus, and finally (d) a complete inactivation both by chymotrypsin and trypsin. Eledoisin-like polypep tides have so far been detected in several Physalaemus and Phyllomedusa species.
It should be stressed that other polypeptides of the amphibian skin elude at present any definite classification.
Incubation with enzymes : Methanol extracts corresponding to 0.1-0.3 g dry skin were freed from the solvent and the residue dissolved in 0.9-1.8 ml isotonic NaCI adjusted to pH 7.4-7.7 with sodium carbonate. After adding 100 pg chymotrypsin or 1 mg trypsin in 0.1-0.2 ml distilled water, the liquid was incubated in a water bath for 30-60 min at 37°C. Enzymatic activity was stopped by immersion of the test tubes in a boiling water bath, for 3-5 min.
Standard synthetic compounds: The following synthetic compounds were used as standards : tryptamine hydrochloride, 5-hydroxytryptamine creatinine sulfate, N-methyl 5-hydroxytryptamine creatinine sulfate, bufotenine base, dehydrobufotenine (kindly sup plied by Dr. Witkop, Bethesda), 5-hydroxyindoleacetic acid, 5-hydroxytryptophan, p tyramine hydrochloride, leptodactyline picrate, candicine iodide, histamine dihydrochlo ride, noradrenaline base, bradykinin Sandoz, eledoisin and physalaemin Farmitalia. Table 1 shows that the only group of amines having a widespread distribution in the examined Japanese amphibian species is that of indolealkylamines. It is highly questionable whether the small stimulant effect dispayed on the frog rectus abdominis by the different extracts is attributable to leptodactyline. Similarly, histamine and related imidazolealkylamines are either lacking or present in negligible amounts.
RESULTS

L Biogenic Amines
As. expected, there is a variety of indolealkylamines in skin extracts of Bufo vulgaris formosus.
In addition to those of known amines, chromatograms may show more or less clear spots of unknown phenolic or indolic compounds. Chromatograms of Rana japonica, for example, show a 5-hydroxyindole spot having an Rf value slightly higher, both in the acid and in the alkaline solvent mixture, than that of 5-HT. Moreover, on nearly all chromatograms the Gibbs reagent causes the development of sky-blue coloured spots, II. Polypeptides Table 2 presents some data on the polypeptide content, expressed in terms of Pg bradykinin or eledosin per g dry tissue, of the skin of the examined Japanese amphi
